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Art* ProtKrt SplKars? 


by F. W. Steoker 

Tiiouretioal Studies Brinch 
NASA-(jO'ldard Spa.’e Fll(»ht Center 
(/reeribelt, Maryland 20771 

It is cugfjested that pvLmordltiJ inhorno^eneitles in the "big-bang" 
universe resulted in niassive spinning objects possessing magnetic fields 
(epinars) and that these objects prouaced copious amounts of cosmic -rays 
at a redchift of YO-lOO, res\ilt!.ng in an observable gamma-ray flux. 

Morrison (l^}69) ho-s recently suggested that quasi-stellar radio 
sources and pulsars are basically similar phenomena, being analogues 
in every respect except that of scale. He has characterized both types 
of objects as centrally condensed magnetized spinning masses whose 
luminous lifetime is governed by the rotational work done on charged 
particles by their moving magnetic fields. In the spirit of this 
hypothesis, Morrison (jirlvate communication) has suggested that the 
name "spinar" by applied to objects siich as Q30's, pulsars, and pos- 
sibly other highly condensed core objects such as may exist in the 

nuclei of Seyfert galaxies and active extragalactic radio sources. _ 

oim 

Tlie purix)se of this letter is to point out a possible^ connection^ 
between the hypothesis of Morrison and those of Harrison (l970)> Gunn 


and Ostriker (lS^9)i rn/eelf (Stecker, 19o9)» which may be of 
future BignLficance. 

Harrieon (1968) huB argued that galaxies cannot condense out of 
an initially homogeneous big -bang universe. The existence of galaxies 
apparently requires the existence of iniiomogeneities imprinted on the 
metric from a time 
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( 1 ) 


(Harrison, 1967 )* 

Harrison (19?0) tliereforo suggests that even during its earliest 
stages, the universe is structured with protogalactic configurations 
that are relatively dense and possess spins. He argues that these 
"spinning cores" may have accounted for the origin of present galactic 
magnetic fields. Iliey would thus fit the Morrison definition of 
spinars . 

Gunn and Ostriker ( 1969 ) have shown that such "spinars" may be 
capable of accelerating cosmic-ray protons to energies of the order of 



or 10^^ eV. The cosmic-rays themselves, if produced at high red- 
shifts would be unobservable, but secondaiy \-rays produced by inter- 
actions of these cosmic -rays would be observable out to redshifts of 100 


Indeed, it now appears that such v-rays, originating at a redshift 
( 0“100 may have already been observed by Vette et al. (197O). Such 
a Buggeotlon of primordial cosmic-ray sources or "protars", based on 
the V-ray evidence, has recently been made (Stecker, I969). 

If we tentatively identify protars to be the spinars of an early 
epoch in the history of the universe, we arrive at a qualitative out- 
line of a cosmology consistent with and suggestive of primordial 
inhomogene itie a. It is suggested here that such a picture deserves 


further study. 


Keferencee 


Gunn, J. E., and Ootrlker, P. 0. (I969), Phys. Rev. Lett. ^ 7?8. 
Harr icon, E. R. (l^?67)» Nature 213 . 151 • 

Harrlcon, E. R. (I968), Mon. Not. R. Astr. Soc. I4l. 597. 

Harribon, Bl. R. (1970)» Mon. Not. R. Afatr. Soc. 148. II9. 

Morrieon, P. (I969), Ap.J. Lett. 137. L73* 

Stecker, F. W. (I969), Nature 87O. 

Vette, J. I., Gruber, D., Mutteson, J. L., and Peterson, L. E. (I97O), 
Ap. J. Lett. 160, L161. 


